Introduction
COPD is a disorder characterized by airflow obstruction, which is thought to affect up to three million people in the UK. 1 Worldwide, it is the fourth leading cause of death and is one of the leading causes of hospitalization and associated health costs. 2 Management of the condition is complex but can include smoking cessation, optimization of pharmacological therapies, pulmonary rehabilitation and strategies focusing on the identification and treatment of exacerbations. 3 Self-management, defined as "the systematic provision of supportive interventions designed to increase patients' skills in decision-making, problem-solving, utilizing resources and taking action," 4 is increasingly becoming part of the management of chronic disease.
One element of this is a proposal to promote empowerment of patients to manage chronic health conditions through evidence-based approaches, including self-management educational courses. With ∼15 million patients in the UK living with long-term conditions accounting for ∼50% of GP appointments and 70% of inpatient bed days, 6 it is clearly of importance to increase patients' confidence in managing their conditions through self-management. This has the potential both for financial savings and to improve patients' quality of care and outcomes.
Patient education and self-management programs have been delivered in other important long-term conditions (including chronic kidney disease 7, 8 and type 2 diabetes 9 ), and there is now an increasing body of evidence supporting selfmanagement in COPD [10] [11] [12] [13] and its economic viability.
12,14
The Self-Management Programme of Activity, Coping and Education (SPACE) for COPD is a structured selfmanagement intervention incorporating exercise, education and psychosocial support. 15 Its aims are to support people with COPD in managing day-to-day tasks, minimizing the burden of symptoms, enhance emotional well-being and initiate behavior change. 16 It is a self-directed program introduced by health care professionals trained in motivational interviewing, which the patients can complete in their own time, utilizing the SPACE for COPD manual. The manual is designed to develop both generic self-management skills (including problem-solving, decision-making, effective utilization of resources and taking action) and tasks focused on disease-specific issues such as chest clearance, breathing control and several educational sections. 16 Patients work through the manual at home over ∼6 weeks and receive telephone support from health care professionals. It was developed by both health care professionals and patients at University Hospitals of Leicester NHS Trust in 2007 and has been piloted successfully in primary care, demonstrating a significant decrease in dyspnea and increase in exercise capacity. 15 It has also been shown that when delivered and supported by a health care professional, the manual elicits significant gains in disease knowledge, exercise performance and reduction in anxiety compared to usual care, in primary care, 16 and was shown in secondary care to improve dyspnea and endurance capacity to a level similar to that of pulmonary rehabilitation. 17 However, the health care professionals delivering the SPACE for COPD manual need extensive knowledge in COPD to advise patients further about their condition and skills in motivational interviewing and goal setting to support behavior change. 15 Many studies have documented the perceptions of health care professionals regarding what patients need to do differently to self-manage their condition, but there has been little written on the role of the delivery of programs and their outcomes. 18 It has been shown in previous studies that patients want self-management programs to be delivered by health care professionals who are knowledgeable about COPD and physical activity, as well as familiar with the patients and their capabilities. 15 There is increasing recognition of the importance of training health care professionals in delivering self-management training to maximize the effectiveness 6 but barriers remain in both the approach of the health care professionals' (and their understanding of) self-management and the organization of health practices themselves. 19 The purpose of this study was to understand the training needs of health care professionals to deliver a self-management program to patients with COPD and to develop a package of training in response to these needs. The sequence of this development of training is shown in Figure 1 .
Methods

ethical approval
The semistructured interviews were approved by the Local Research Ethics Committee (LREC), University Hospitals of Leicester R&D, Leicestershire, Northamptonshire and Rutland Primary Care Research Alliance (LNR-PCRA) and the West Midlands South Comprehensive Local Research Network (07/H0408/114). Written informed consent was provided by all health care professionals who agreed to participate. There was no patient contact during this research.
evaluation of training needs Design
A semistructured one-to-one interview methodology was chosen to enable key themes to be elicited from discussions 
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Development of a training program to deliver a COPD self-management program with participants. This ensured that core questions surrounding training were asked, but with flexibility for probing the participants' answers to provide a more informative response. The interviews were conducted by a research physiotherapist, who was unknown to all participants, in a private setting within the participant's workplace.
study population
The sample comprised 14 health care professionals, all of whom were female, who had been working within both primary and secondary care COPD services within the previous year. It was felt this group of professionals would be reasonably expected to deliver the manual and so were well placed to develop and test the prototype training program. Health care professionals who responded to adverts for participants were invited to a semistructured interview, all of which took place during 2010 and 2011.
Procedure
Health care professionals were recruited via National Health Service (NHS)-related websites within specific primary care trusts, hospital-based intranet websites, poster advertisements and mail outs to practice managers. Those responding were given a participant information sheet and completed a reply slip in order for the research team to contact them. An interview schedule (Supplementary materials) which included open-ended questions and probes to facilitate further discussion was developed. This was informed by both a literature review and the research team's previous experience of supporting self-management. Participants provided written informed consent to their semistructured interview being audio recorded. These were professionally transcribed verbatim. Interviews lasted between 35 and 90 minutes, and each participant was given a SPACE for COPD manual to peruse prior to the interview for discussion.
Data analysis
Thematic analysis of the interviews was undertaken by multidisciplinary health care professionals working in research: HMLY and LDA. All had experience in qualitative research, as well as knowledge of COPD and self-management. The process of analysis followed steps as described by Braun and Clarke. 20 This involved independent familiarization with the data, coding and identification of initial themes. All parties then came together to refine themes, reviewing and defining them further, resulting in a thematic map being produced with names for the different levels of themes being agreed by all authors. The process was fluid and transparent, with movement in both directions between stages as new themes emerged and new relationships were recognized. Ongoing discussions were held with the wider multidisciplinary team to resolve disagreements and gain a fuller understanding of the participant's discourse. This ensured consistency in results through investigator triangulation.
Development of the training program
Based on data from the semistructured interviews, a framework was created to address training needs. A steering group was established to develop the training program, comprising health care professionals with and without previous expertise, a nurse educationalist for the acute trust and representatives from a website technology company (www.hark2.com). After discussion between researchers around the required knowledge and skills to deliver the SPACE for COPD manual, it was logically derived that the training program should consist of two components: a web-based training program (in collaboration with an external provider) and a face-to-face training day delivered by health care professionals involved in delivering the SPACE for COPD manual.
Web-based training program
The web-based training program was designed to take ∼6 hours to complete and had four distinct sections: a knowledge assessment (Bristol COPD Knowledge Questionnaire, BCKQ); 21 an educational section, providing information on COPD, health promotion approaches and health behavior change skills; an introduction to self-management and the support of self-management using SPACE for COPD, and retest of knowledge upon completion of the course. A score of 70% on the knowledge questionnaire was mandatory to progress to the face-to-face training. At the end of some sections, there were additional short videos focusing on motivational interviewing, demonstrating the specific techniques used. To allow ongoing support, there was also the facility for participants to utilize an "ask the expert" tool, whereby they could have direct contact with a health care professional experienced in the delivery of the SPACE for COPD manual if necessary.
Training day
The face-to-face training day was developed to assess health care professionals' competency at introducing and supporting self-management. It took place over 1 day with a combination of taught skills and demonstrations of manual delivery. Experienced health care professionals who were already delivering the SPACE for COPD program delivered the 
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Blackmore et al face-to-face training, including manual demonstrations and question-and-answer sessions. It was important for trainers to have prior experience of delivering the manual to improve credibility of the training. At the end of the day, there was time set aside for trainees to speak to the trainers to ask any further questions they had. Following this training day, health care professionals were asked to provide feedback in order to make any necessary amendments and alterations to the program. Once the web-based training program and training day were completed, participants received a certificate of competency to deliver and support self-management of COPD.
Feedback of the training program
After initial development of the website with continual informal feedback, alpha (a form of internal user acceptance) and beta (a form of external user acceptance) testing of the site was carried out with potential users. These users had responded to the advert and were representative of those who may be expected to attend training and deliver the SPACE for COPD manual, but who did not go on to receive face-to-face training. Patterns within the BCKQ knowledge data were then analyzed to assess the different COPD knowledge domains 21 to ensure that the training program covered the areas with the lowest scores and gave information on the wide range of topics within the knowledge questionnaire.
Results
evaluation of training needs
A total of 35 nurses and allied health professionals received information regarding the study, with 18 expressing an interest in participating in interviews. Of these, 14 agreed to participate after two were unable to attend and two were not eligible for the study due to working outside the region covered by ethical approval. None of those who took part in the interview process had undertaken specific self-management training with respect to COPD. Although the professional backgrounds showed limited variation, they included most professionals who would be expected to deliver the SPACE for COPD program. Their characteristics are summarized in Table 1 .
Thematic analysis
Five themes initially emerged during the thematic analysis process. This was later changed after refinement of two weaker themes, which easily merged. This created four key themes: "Educational needs and training topics", "Preferred methods of training delivery", "Posttraining support needs" and "Potential challenges to process". Within these key themes are between two and five master themes and several subthemes.
Key theme 1: educational needs and training topics
All participants recognized the importance of knowledge of the professionals who would be introducing the SPACE for COPD manual. Most were comfortable with the knowledge associated with their area of speciality, but acknowledged areas where they would benefit from COPD-specific teaching, including oxygen for traveling and physical activity, specifically sexual activity. Understandably, delivery of the manual itself was also identified as a training need. Many felt that they would need some assistance with following the stages of the manual, some querying the flexibility of the stages and devising action plans with the patients. Discussion around the outcome measures tended to focus on health care professionals being unfamiliar with the measures used to quantify exercise tolerance and a preference for focusing on quality of life in addition to exercise capacity. Communication skills were identified that would aid facilitation of the manual, with the most common skill the participants felt that they needed to develop being identified as dealing with distress. Many health care professionals spoke of a reluctance to discuss low mood as they felt unable to manage the response or the emotions of the patient potentially arising from this (refer to Table 2 for example quotations). 
1673
Development of a training program to deliver a COPD self-management program Key theme 2: preferred methods of training delivery
There was a marked preference for group-based face-to-face training. Participants felt this method allowed the group members the opportunity to ask questions, share experience and facilitate discussion, as well as receive "hands-on" training. The participants also favored observing other professionals who were experienced in delivering the SPACE for COPD manual, either via face-to-face visits or by watching recordings of them introducing the manual. E-Learning was a popular form of training, although some participants were concerned this method might be disjointed and that it may be possible to complete the training without demonstrating a full understanding of the material (refer to Table 3 for example quotations).
Key theme 3: posttraining support needs
While all health care professionals felt that follow-up support was a crucial component of the delivery of SPACE for COPD program, there was no consensus on the form, environment and frequency that would be necessary. Suggestions included telephone follow-up, face-to-face reviews and a reassessment of competence. Some participants felt that observed follow-up should be decided in partnership with the patient, but that the design of services in which they worked may not support this (refer to Table 4 for example quotations).
Key theme 4: potential challenges to the process
Health care professionals were concerned that the SPACE for COPD manual might not suit all patients, voicing 
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Blackmore et al concerns over language and literacy barriers and cognitive dysfunction, as well as the size of the manual intimidating some patients. However, this concern was not well founded, with no patients mentioning this during a pilot study of the manual, 15 which was developed with patients. In addition to motivation of the patients, other identified barriers included ability to attend follow-up, desire for a paternalistic model of care, guilt due to feeling their illness is self-inflicted, language barrier, cognitive deficits and literacy. Health care professionals described feeling unsure how to identify those patients who might gain most from the program and were more highly motivated, and for some this was important to ensure that their time was invested in appropriate patients. This was linked to the other concern voiced, which was the already large workload of many of the health care professionals. Challenges were also created by many not working solely with COPD patients and some rarely encountered patients with COPD in their clinical practice. This increased and varied workload, together with a lack of time, meant that resources were 
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Program development
The structure of the training program is detailed subsequently. This was devised through discussion between the researchers and was informed by the semistructured interviews, the need for an objective test of knowledge, and participant feedback. Due to concerns over time pressures within the health care professionals, it was condensed into the following sections: 1. Web-based training with knowledge questionnaire covering the basics of COPD and motivational interviewing techniques to allow participants to familiarize themselves prior to face-to-face training (provision of SPACE for COPD manual prior to face-to-face training). 2. Face-to-face workshop utilizing presentations and practical skill sessions to cover principles of self-management, motivational interviewing, introducing the SPACE for COPD manual and additional time for group discussion, reflection and questions. 3. Follow-up posttraining.
It is estimated that it will take 6 months for training completion as a longer duration would risk a lapse of skills and knowledge. It is also recommended that a 12-month review of skills be undertaken to ensure the standardized quality of manual delivery.
Training program feedback
A total of 55 health care professionals evaluated the webbased training program. These professionals did not participate in the semistructured interviews or training day. Nine evaluated the web-based training using alpha testing, 11 using beta testing and 35 completed the pre-and postcourse knowledge questionnaire. The web-based training program was generally well received, with the main feedback being focused on some technical issues, as some problems were found with browser compatibility. Other feedback informed the development team that there was no evidence of completion of each module of the training, making it difficult to track which modules had been completed. As a result of this feedback, each module received a tick once it had been completed, and a notification was placed on the website to remind health care professionals each time they accessed the program.
The BCKQ was administered both before and after the training program. The 35 health care professionals who completed the prototype web-based training program increased their knowledge from a pretraining average of 81% (SD =6.0) to a posttraining average of 92% (SD =3.8). 
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Feedback from the participants on the 1-day training program was largely positive, with comments on the written evaluation forms including "useful study day to clarify some issues", "practical demonstration very helpful" and "fantastic study day, very informative". It was noted that the motivational interviewing section was particularly helpful, with one attendee stating that she found the session "new and informative". The handouts were also found to be useful, with trainees able to re-refer to these as necessary before implementing the manual. Participants requested more information regarding exercise prescription in the presentations, which was subsequently incorporated into the program for future training. This consisted of an expected duration of walking for given Medical Research Council dyspnea scores, practical tips to share with patients (such as walking on a flat gradient, walking at a brisk pace and to aim to increase by a few seconds each day) and things patients should be aware of (such as ensuring walking aids are used if needed, the likelihood of walking quicker without realizing, and having bad days).
Feedback was also given regarding the implementation of the manual and the training program as a whole. Health care professionals who responded to this question had concerns regarding the resources, referral pathway and time needed to complete the training and attend the training day. There was uncertainty about where the funding for this would come from and how the referral pathway could be simplified to ensure that the SPACE for COPD manual could be targeted to those patients who would benefit most from it.
Discussion
This description of the development of a training program tailored to the SPACE for COPD manual delivery is likely to be the first attempt to standardize both learning and training in this area. Consulting with health care professionals enabled the subsequent training program to be tailored to the identified needs of the participants, and feedback allowed the program to be modified to optimize delivery.
health care professional knowledge
The need for knowledge-based training has been highlighted in the use of the BCKQ. Although designed for use by patients with COPD to assess knowledge of their condition, this questionnaire was used in the absence of any alternative knowledge questionnaires for health care professionals. The results from the BCKQ dictated the content of the knowledgebased training, drawing particular attention to breathlessness and use of inhaled steroids in COPD. This knowledge deficit in breathlessness is interesting as this is a characteristic symptom of COPD and is used to both assist diagnosis and guide further management of the disease.
The knowledge gaps identified by the BCKQ were addressed with the assistance of interactive web-based presentations that were uploaded to the web-based training program to help improve these deficits. It is hoped that this increase in knowledge will also increase confidence in dealing with patient enquiries.
semistructured interviews
The collection of qualitative data through semistructured interviews guided the development of the structure and content for face-to-face training days and subsequent follow-up. The majority of training needs identified were regarding knowledge deficits and manual-specific needs, such as being familiar with the manual prior to delivery, rather than specific communication skills required to optimize delivery of the manual. This is despite key skills such as goal setting and behavioral change skills, in particular motivational interviewing skills, forming a crucial part of the manual delivery. Behavior change is seen as a central concept in self-management. 22 Given that this was not flagged up during interviews as an area for training to address, this may suggest a lack of understanding of the key components of self-management and behavior change on behalf of the health care professionals. A previous study into self-management in primary care has found that motivational techniques, instead of educating those who do not wish to engage, are recognized as being important but very difficult to put into practice, with a training program in primary care having to schedule extra sessions on motivational techniques. 21 It will also help guide the support needed in follow-up, with some health care professionals likely to need a higher degree of support in the months following training.
Another interesting finding was the tendency for many of those with a higher level of experience to suggest more training would be needed for those with less experience, though these participants felt the training would be sufficient as long as adequate follow-up was provided. However, those experienced in goal setting and motivational interviewing still felt that the training day could be a useful refresher for these skills.
Training program feedback
As a result of the feedback from the health care professionals attending the training day, subsequent training has increased the number of demonstrations of manual delivery 
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Development of a training program to deliver a COPD self-management program by facilitators, as well as the information given on exercise prescriptions. An additional alteration was the introduction of a crib sheet, which attendees could later use to act as an aide-memoire when they were first introducing the SPACE for COPD manual.
Program evaluation
It was felt that the largest barrier to implementing the manual was time, with health care professionals, from all specialties asked, believing that it could be difficult to set aside the time from clinical commitments to complete the training. This was acknowledged when developing the training program, with the web-based section being designed so that it could be completed in small, manageable sessions, progress being saved when the health care professional logged off from the service. The training program can also be updated to reflect any new guidelines or changes in current best practice, which enables health care professionals to keep their knowledge and skills up to date.
With respect to quality assurance, performance indicators for the program included appropriate knowledge to support COPD patients, establishing a collaborative relationship with the patient, and patients demonstrating outcomes which show the self-management principles have been employed. This was observed using the BCKQ, a log of manual introductions delivered to patients and practice visits by facilitators. Targets were set for six patients to be introduced to the manual in the first 3 months after training and at least 12 manual introductions per year.
limitations
A limitation of the study is the use of the BCKQ. It has been used in this context to assess the knowledge base of the health care professionals undergoing training and to track any improvements in knowledge following the training, but the questionnaire was designed for use in patients, not health care professionals, and has not been validated for this population. 23 However, in the absence of a questionnaire which is valid for health care professionals, it was considered to be the most feasible way of measuring knowledge. It is not clear whether these improvements in knowledge were sustained, or if knowledge was linked to level of experience.
In some circumstances, lay persons are being trained to support self-management programs. Due to the SPACE for COPD manual and training program being developed by health care professionals working within COPD services, it is unknown whether the program would be suitable to be delivered by non-health care professionals, and certain feedback is specific to the manual. This study may also have benefited from a larger, more heterogeneous sample including more male participants, though it was restricted by the responders to the advert. It is unclear whether having solely female participants has biased the results, but the authors acknowledge that the small sample, limited professional backgrounds and usage of a specific COPD manual (SPACE for COPD) limit the generalizability of this study. However, participants were representative of those who would feasibly be expected to deliver the program as part of their role.
Implications for future research
During the semistructured interviews, concerns were raised by more experienced staff that those with less experience in COPD may need further training or increased support during the implementation of the manual with patients. To date, there has been no formal follow-up of health care professionals to measure whether this increase in training time or support would be warranted, and so follow-up with quality assurance and intervention fidelity checks would be prudent, in addition to monitoring whether confidence in delivering the manual increased as a result of the training. It may be of interest to ask future trainees to record their job role and level of experience on their response to quantify whether there is a significant difference in knowledge between those with more and less experience. Within diabetes care it has been shown that lay educators can deliver structured education with no significant difference in outcome measures compared to health care professionals, 24 though it was ensured that the lay educator was always paired with a more experienced health care professional. Once the SPACE for COPD program becomes established, this is an area that could be explored further, as well as monitoring outcome measures to ensure effectiveness.
The training program would benefit from ongoing evaluation to track whether modifications made as a result of feedback, such as increased information on exercise prescriptions and increased number of manual demonstrations during the face-to-face training, have been found to be helpful.
Another area that warrants further investigation is whether the findings from this study can be replicated in selfmanagement training programs for other chronic diseases such as those developed for patients with chronic kidney disease 7, 8 and Type 2 diabetes. 9 A similar study within pain management for chronic musculoskeletal conditions found that facilitators requested more training in facilitation skills and that a fidelity assessment was required from the outset to measure the adherence and competence of those delivering 
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Blackmore et al the intervention. 25 Research carried out into facilitation of the Diabetes Education and Self-Management for Ongoing and Newly Diagnosed (DESMOND) program has shown that facilitators valued self-reflection and peer review, but wanted greater emphasis on the quality development process during initial training, 26 and this can be achieved using a virtual approach, which was found to be more objective and focused for both the assessor and educator. 27 
Conclusion
Fundamental knowledge and skills gaps appear to exist in health care professionals currently working with COPD patients. These gaps have been identified and used to inform the training requirements for health care professionals. Based on these requirements, a training program was designed and developed to ensure health care professionals can increase their knowledge of COPD and deliver the SPACE for COPD manual to patients at a standardized level. Once trained, it is hoped that these health care professionals will have the confidence to provide ongoing support to those patients working through the SPACE for COPD manual and ultimately improve the patients' management of COPD with an effective use of resources. This program has been shown to increase knowledge in relation to COPD self-management, was well received by health care professionals and is feasible to deliver within routine clinical practice.
Supplementary materials Interview schedule
Interview schedule for health care professional interviews gain consent and introduction Introduce yourself, name and role You have consented to taking part in an interview, which is an informal chat with me. We will be discussing issues regarding self-management, COPD, delivery of the selfmanagement manual for patients with COPD and training needs regarding this.
Do you have any questions?
Are you happy with me to turn on the dictaphone to record the interview as it takes place?
For the benefit of the tape, it is … day … time and present there is me, … (the participant) and … Before we start, I just have a few questions that you can answer yes or no to:
• Do you understand what the interview is about?
• Do you understand the purpose of the interview?
• Are you happy to take part in the interview and for it to be recorded?
ground rules Everything that is said during the next hour and a half is confidential. If, however, you do disclose any information that highlights a breach of the law or a dangerous practice, I will be duty bound to break confidentiality. This means that if during the session you tell me you have broken the law or done something dangerous that may result in harm to yourself or others, I will have to report to the necessary people.
Withdrawal
If anything we speak about today does make you feel uncomfortable you are free to not answer a particular question, request for the recorder to be switched off and to resume the interview after a short break or you can ask to terminate the interview all together at any point. If after this discussion has taken place you wish to remove your comments from the study, please contact me or another researcher on the study, and none of your comments will be taken into account when performing the analysis. 
Publish your work in this journal
Submit your manuscript here: http://www.dovepress.com/international-journal-of-chronic-obstructive-pulmonary-disease-journal
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Thank you very much for all your time and comments. I will turn off the dictaphone now.
